Summary. The purpose of this study was to investigate the circadian changes in the abomasal secretions (quantities of juice, enzymes and electrolytes) of the preruminant calf. The gastric juice was collected every hour from five calves fitted with an innervated abomasal pouch and given milk twice daily, with a 7-h interval between the morning and the evening meals.
The purpose of our work was to determine more accurately circadian variations in the abomasal secretions (amounts of juice, enzymes and electrolytes) of the preruminant calf.
Material and methods.
Animals and diet. -Five Friesian male calves (B, D, E, F and K) were fitted with an abomasal innervated pouch, mainly obtained from the fundic area on the lesser curvature (Guilloteau and Le Calve, 1977 fig. 2 ). This increase occurred during the first hour when juice was collected for studying ion secretions, but only during the second hour when it was collected for studying enzyme secretions. During these periods, the secreted quantities were respectively 3.1 and 2.9-fold higher than those recorded during the 24th hour (P : 5 0.01). The quantity secreted then decreased until the 7th hour. The evening meal caused a less rapid but longer-lasting increase in the quantity secreted. This quantity decreased from the 15th or the 16th hour of the 24-h cycle.
Electrolytes. &horbar; The daily variations in the concentration of the different electrolytes were dissimilar ( fig. 3 ). H + concentration generally increased during the first 4 or 5h following each meal and thereafter decreased. Na + concentration varied in the opposite way. CI-concentration was maximal within the first hour following the morning meal ; it decreased irregularly until the 17th hour and 3.5 and 2.6-fold higher than during the 24th hour (P s 0.05, except for H + 1. The proportions of H+ + and K + secreted were rather large until the 5th postprandial hour, but those of CI-and especially of Na + decreased rapidly. The increase observed after the evening meal was slower and continued until the 4th or 5th postprandial hour. The secretions were very low from the 15th or 16th hour of the 24-h cycle, especially for H + ions ; thus, the proportions observed during the 24th hour were 0.025, 0.016, 0.028 and 0.027 of the total amounts secreted throughout the day for CI-, H + , Na + and K + , respectively. During the first 7 h following each meal, secretions of juice and electrolytes (except H + ) were higher after the morning meal than after the evening meal, but the difference was significant only for Na + + (P ! 0.01) ( Among the electrolytes, only Cl-, H + , K + and Na + ions were assayed. The gastric juice contains large quantities of these electrolytes which represent the main components involved in osmotic pressure, the other components together only supplying less than 10 mosm (Davenport, 1968) . In calves E and F, the sum of the assayed cation concentrations (H + , K + and Na + ) was similar to that of CI-, but the sum was much higher than that of CI-in calf B. The gastric pouch of calf B might have overlapped a little of the antral area ; the difference observed for calf B could be due to a higher secretion of bicarbonate ions which were not assayed, leading to an underestimation of the anions (Davenport, 1968) .
The patterns of pH and total H + output in relation with feeding agreed with published results (Ash, 1964 ; Hill, Noakes and Lowe, 1970 ; Williams, Roy and Gillies, 1976) . The variation of pH in the abomasal pouch was not representative of changes in the pH of the abomasal contents. The pH of the contents is much higher after the meal because of the dilution induced by the intake of milk and its buffering capacity (Hill, Noakes and Lowe, 1970 ; Guilloteau et al., 1975 and 1979) : it ranges around 5 after the first 0.5 h, then decreases progressively, but 7 h after a meal it is still 3.5. The decrease in the pH of the gastric juice collected after the morning meal could account for the large increase in the concentration of H + + ions together with a concomitant decrease in the concentration of Na + ions which was not compensated by an increase in the concentration of K + ions. Since the meals were not at equal intervals, the differences between their effects were probably due partly to the fact that there were less food residues left in the abomasum at the morning meal than at the evening meal.
Since Na + ions are produced partly by diffusion through the mucosa in exchange with H + + ions (Davenport, 1968) (Davenport, 1968) . Variations in the secretion of H + + ions were determined more by changes in the volume of the juice secreted (r = 0.752 ; P < _ 0.001) than by the concentration of H + ions (r = 0.532 ; P < _ 0.011. This is in keeping with the findings of Hollander (1952) who showed that acid concentration may be independent of the output of gastric juice. The concentration of Cl-ions in the gastric juice was unrelated to the concentration of each cation separately (r = 0.082 ; 0.182 and 0.354 respectively for H + , Na + and K + ; NS) but is was correlated with the total concentration of cations (r = 0.498 ; P : 5 0.02).
Enzyme secretions increased during the first 2 h after the morning meal or during the first hour after the evening meal. This is in agreement with other observations made in the calf which showed that the outputs of enzymes were maximal 10-20 min (Grosskopf, 1959 ; Ash, 1964) (Guilloteau et al., 1975 and 1979) and the curves of enzyme secretions showed that the trends were similar. Immediately after a meal, the pH was high (about 5) so that the enzymes secreted in large quantities could exert their coagulating activity. The pH thereafter decreased progressively towards values more favourable to the overall proteolytic activity of pepsin (Henschel, 1973 ; Roy and Stobo, 1975 Debas and Grossman, 1974 ; Desbuquois, 1978 ; Hacki, 1980 ; McLeay and Bell, 1981) ; others seem to have an inhibitory effect on the secretion of acid (secretin, somatostatin, vasoactive intestinal peptide and glucagon) and enzymes (somatostatin and VIP) (Villar, Fender and Rayford, 1976 ; Arnold and Lankish, 1980 ; Hacki, 1980 ; McLeay and Bell, 1981 The psychic stimuli associated with the morning meal (sight, hearing, smell, taste and ingestion) (Siebers, 1978) , as well as the distension of the abomasum, act via the parasympathic nervous system or via histamin, leading to a rapid increase in the secretion of enzymes and electrolytes, if the preruminant calf behaves like a monogastric animal (Davenport, 1968) 
